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Journal of Psychoeducational Assessment integrated manner (Biemans et al., 2009) . In a contemporary CB-curriculum, students are confronted with a variety of core problems that they may encounter in their professional lives, situated in meaningful and recognizable contexts, with the aim of developing competencies that are portable from one context to another (Wesselink, Biemans, Mulder, & van den Elsen, 2007) . These competencies are included in the qualification frameworks of many countries (e.g., the United Kingdom, Australia, Germany). This raises a number of questions: What specific learning settings and contexts are effective for developing competencies? What effects does CB-education have on vocational and higher education students' competency development? How can competencies best be assessed (e.g., Blömeke, Zlatkin-Troitschanskaia, Kuhn, & Fege, 2013; Schaap, Baartman, & de Bruijn, 2012) ?
Researchers who try to answer such questions need a competency measurement instrument that allows them to explain variation in the development of different competencies across educational settings and levels. Such an instrument also needs to be aligned with contemporary CB-education theory and practice. The aim of this study is to construct a competency measurement and to test its face validity, construct validity, and robustness across educational settings and levels. This study argues that such a competency measurement consists of (a) a variety of competencies from a qualification framework, (b) incorporating, for each competency, several indicators that include relevant knowledge, skills, and attitudes. Arguments for constructing the competency measure this way are the following:
First, competencies are the foundation of many countries' qualification frameworks (e.g., the U.K. National Vocational Qualifications Framework, Australian Standards Framework, European Qualifications Framework, and the Bologna Qualifications Framework). These qualification frameworks consist of outcome standards for reaching a common approach to qualifications and assessments across disciplines. The idea behind qualification frameworks is similarity; all qualifications share core competencies that are generic across professional sectors and educational levels (Young, 2009) . In formulating and working toward a common set of outcomes, the aim is to improve mobility of labor and transferability between educational systems (Brockmann, Clarke, Méhaut, & Winch, 2008) . Competencies in a qualification framework include not only functional and behavioral requirements (e.g., applying expertise) but also more complex cognitive abilities for functioning in the profession (e.g., problem solving) as well as social abilities to function as a person (e.g., showing tolerance and caring for others; Le Deist & Winterton, 2005) . The competencies in a qualification framework can be a guideline for teachers in designing their CB-learning context, adapted to the students' level (Young, 2009) . It would be efficient to align competency effectiveness studies with a qualification framework and incorporate a set of competencies from a qualification framework in a competency measurement applicable to different educational programs and levels.
Second, competencies are coherent clusters of knowledge, skills, and attitudes that can be utilized in real performance contexts (Mulder, in press ). Traditional CB-education aimed to enable students to acquire qualifications that led to competencies that basically consisted of a summing-up of fragmented knowledge, skills, or attitudes related to a specific occupation (Boyatzis, 1982) . In contrast, the aim of contemporary CB-education is the development of competencies that students need in their future professional career and in society as a whole (Biemans et al., 2009) . Therefore, an integration of knowledge, skills, and attitudes in learning and assessment is necessary (Wesselink, de Jong, & Biemans, 2010) .
Third, research argues that it is possible to measure different kinds of competencies via selfreports under certain conditions: (a) The instrument should include multiple indicators per competency to address a competency in its full complexity; (b) context should be given for the competencies and indicators; and (c) the indicators should concern concrete behavior. Braun, Woodley, Richardson, and Leidner (2012) (Hodkinson & Issitt, 1995) . To avoid misinterpretation and to cover a given competency construct in its full complexity, self-reports should at least include multiple indicators that concern specific behavior (Braun et al., 2012) .
This Study
The present study uses the competency framework used for vocational education programs as described in the Dutch Association for Voctional education expertise centre (COLO, 2006 , see Appendix A), which is based on the Uniform Competency Framework of SHL (Bartram, 2005) . Our framework is of an explorative nature and aims to investigate the possibility of constructing a competency self-report for vocational and higher education based on a generic competency framework. Because the concept of competencies is sensitive to personal interpretations, we (a) have assured face validity with pilot groups from vocational and higher education-level students, and (b) focus in the present study on examining the construct validity and robustness of the competency constructs. Robustness refers here to the possibility of using the instrument across educational levels. The educational field would benefit from a uniform competency self-report because it allows for comparing CB-learning context and thereby offers better insights into the effectiveness of specific CB-learning contexts. This allows for more targeted use of courses for training specific sets of competencies across various levels. The research questions guiding this study are as follows:
Research Question 1 (RQ1): What is the construct validity of a competency self-report instrument with distinguishing competencies and indicators? Research Question 2 (RQ2): Is a competency measurement with such a self-report instrument robust across educational levels?
Method

Instrument Development
Instrument development consisted of formulating the indicators for all 25 competencies from the theoretical qualification framework and testing the face validity with student groups.
Initially, the first two authors carefully compared indicators documented by various authors and organizations developing indicators for the theoretical qualification framework (e.g., Groene Kennis Coöperatie, 2008; van den Herik & Winkler, 2008) . The authors identified which indicators were mentioned most frequently per competency and formulated for each competency a comprehensive description of the competency and a set of indicators in the form of behaviorrelated wording. Next, the descriptions of competencies and their underlying indicators were presented to independent researchers in the field of competencies, for content validity, face validity, clarity, and readability. Based on the reviews of the independent researchers, unclear indicators were reformulated and irrelevant indicators were eliminated. This resulted in a self-report with a Likert-type scale ranging from 1 (not at all applicable to me) to 10 (completely applicable to me) per indicator. The instrument was labeled Competentie Ontwikkelings Meter (COM)-or, in English, "The Competency Development Meter." (24) a The Dutch secondary vocational educational system distinguishes Levels 1, 2, 3, and 4. For more information about the Dutch educational system, refer to Wesselink, Biemans, Mulder, and van den Elsen (2007) .
Second, the COM was pilot-tested in January and February 2011 with six student groups from secondary vocational education and higher education in the life sciences, the latter consisting of the higher vocational level and the academic level. Students filled out the questionnaire individually; directly following, they took part in a 1½-hr group debriefing group interview per educational level to investigate face validity and readability of the competency indicators (Czaja & Blair, 2005) . During interviews, the students were asked whether they (a) understood the competency and the indicators, (b) thought the indicators fit the competency, (c) recognized the competency and indicators from their school and/or working situations, (d) could name specific situations in which they worked on the competency and indicators, and (e) could specify how they worked on the competency and indicators. Last, each indicator was specifically discussed regarding its readability.
Students' reactions, interpretations, and suggestions were ordered per competency and put in an overview. Face validity was ensured by reformulating indicators that the students found unclear and omitting those that none of the students recognized in practice. Finally, the indicators were corrected for readability by two independent researchers. This resulted in the last version of the COM consisting of 25 competencies from the theoretical qualification framework, with 5 to 9 indicators per competency.
Procedure
In 2011 and 2012, new groups of students from secondary vocational education and academic education were assigned to fill out the COM. Within the context of a certain educational module, students assessed themselves on a selection of the competencies that, according to the teaching staff, were relevant. For the purpose of the present study, only those competencies filled out by both groups were used in the analyses. The competencies "deciding and initiating," "cooperating," "applying expertise," and "planning and organizing," and their related indicators, were included in the analyses. See Appendix B for all the indicators as translated from Dutch to English.
Subjects
A total of 351 life-sciences students completed the COM (n = 195 for the secondary vocational education group and n = 146 for the academic education group, see Table 1 ). The secondary vocational education students were studying animal husbandry, animal care and management, horse equipment, and commercial entrepreneurship in a learning environment that intertwines school and workplace learning. The academic students were working in a project-based setting with multidisciplinary groups: land use planning; international development studies; management, economics, and consumer studies; forest and nature conservation; and animal science.
Statistical Analysis
Construct validity of the COM was explored in both groups by a principal components analysis (PCA) with orthogonal rotation (varimax). Prior to final component extraction, indicators with communalities below 0.5 were omitted. The suitability of the data was assessed with the KaiserMeyer-Olkin (KMO) measure of sampling adequacy (>.5) and Barlett's Test of Sphericity (Field, 2009 ). With PCA, there are several debatable decision rules for component extraction, such as a low reliability of data interpretation and a high risk of over-factoring (O'Connor, 2000) . Therefore, we performed a parallel analysis (PA) for each data set (O'Connor, 2000) to determine the number of components, as PA is currently the most accurate method for deciding on numbers of component extraction in PCA (Schmitt, 2011) . Missing cases were excluded list-wise. The robustness of the components was explored by comparing component patterns of indicators across educational levels. All analyses were conducted in SPSS version 19.
Results
Secondary Vocational Education Group
Four indicators had communalities under 0.5 and were therefore omitted from the analysis (see Appendix B). The KMO measure confirmed the sampling adequacy for the analysis with KMO = .81. Barlett's Test of Sphericity, χ 2 (231) = 2,123.98, p > .001, indicated that correlations between the indicators were sufficiently large for PCA. The analysis resulted in six components with an eigenvalue more than 1, which in combination explained 70.42% of the variance. The PA suggested four components (Table 2) . Therefore, extraction was restricted to four components, explaining 54.38% of the total variance. Table 3 shows the factor loadings after varimax rotation.
Indicators of the competency "planning and organizing" had high factor loadings on Component 1, and "applying expertise" had high factor loadings on Component 2. These two components were in line with the theoretical competency framework. The indicators for the theoretical competency "cooperating" were divided between two components, a task-oriented component and a social-oriented component. Indicators 2, 3, 4, and 5 were mainly about helping others, performing duties, and contributing to the common result, and were labeled as Component 3-"task-specific shared responsibility." Component 4 included Indicators 6, 8, and 9 of the theoretical competency "cooperating" and represented only the social and interactive aspects of working together. Therefore, Component 4 was labeled as "peer collaboration." In the secondary vocational group, no component was found reflecting the competency and items of "deciding and initiating." 
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Academic Education Group
Initial analysis showed one indicator with a communality below 0.5 and was omitted from further analysis. Refactoring showed sampling adequacy for the analysis (KMO = .81) and sufficiently large correlations between the indicators, Barlett's Test of Sphericity, χ 2 (300) = 1,861.09, p < .001. Seven components had eigenvalues greater than Kaiser's criterion of 1 and, in combination, explained 72.57% of the variance. The PA suggested extraction of only four components (Table 4) . Therefore, four components explaining 59.52% of the total variance were extracted. Table 5 shows the structure matrix after varimax rotation. For the academic group, indicators for the competencies "applying expertise" had high factor loadings on Component 1, whereas indicators for the competency "planning and organizing" had high loadings on Component 2. Components 1 and 2 were labeled as "applying expertise" and "planning and organizing," consistent with the theoretical competency framework. Component 3 appeared to reflect the shared responsibility students have when performing a task together and was labeled as "task-specific shared responsibility." Component 4 consisted of three items of the theoretical competency "deciding and initiating." However, these items were not interpretable and we decided not to label this component.
Construct Validity
The explorative analyses on the COM suggest construct validity of the theoretical competency constructs "planning and organizing" and "applying expertise." The analyses also suggest that the theoretical construct "cooperating" actually is made up of two components: "task-specific shared responsibility" and "peer cooperation," whereby "task-specific shared responsibility" was found in both groups and "peer collaboration" was only found in the secondary vocational Journal of Psychoeducational Assessment education group. As the competency "deciding and initiating" was not a meaningful construct in both analyses, this was not a valid construct.
Robustness
The results show robustness of some competency constructs from the original competency framework. The empirical patterns can be seen as signs of robustness across indicators on "applying expertise" and "planning and organizing." These indicators cover the same competency constructs on both educational levels. Indicators reflecting the "shared responsibility" part of cooperating were extracted as a separate component in both groups, while the other indicators of the cooperating construct were only extracted as a separated component ("peer collaboration") in the vocational education group. Thus, "task-specific shared responsibility" seems to be an additional robust construct. The theoretical competency construct "deciding and initiating" could not be considered robust, as this was not an interpretable separate component in both groups.
Conclusion and Discussion
This study explored the possibility of constructing a competency self-report aligned with the practice and theory of contemporary CB-education. The competency self-report instrument with multiple indicators per competency, COM, which has shown face validity according to vocational and higher educational students, was examined for its construct validity and robustness. The performance of the COM was mixed. Two constructs-"planning and organizing" and "applying expertise"-showed construct validity and robustness. The indicators loaded on the same extracted components in both groups. Construct validity of the theoretical competency "cooperating" varied between groups, but an additional robust construct, "taskspecific shared responsibility," was found. No robust construct reflecting the competency "deciding and initiating" could be found. These results show that, under certain circumstances, it is possible to construct a competency self-report instrument based on a qualification framework. The reasons for the mixed findings and the implications for assessing competencies using a self-report instrument can be found in the formulation and context specificity of the indicators and the misalignment between selected competencies and their actual implementation. First, there is a possibility that the formulation of the indicators of the competencies "deciding and initiating" and "cooperating" was not specific enough for valid measurements. Schwarz (1999) advises self-assessment only for concrete and specific behaviors related to particular situations. Although we formulated the indicators of the COM as concrete as possible, it was also our goal to allow comparison and differentiation between educational situations, and therefore to develop items that are generically applicable. Indicators such as those associated with the theoretical competency construct "deciding and initiating," could have been more abstract in wording and consequently more ambiguous. Indicators such as "I am able to justify my choices" may still have been too abstract for the students. In that respect, the present study underpins the statement of Braun et al. (2012) that concrete and straightforward wording is necessary when validly self-assessing competencies. Ackerman, Beier, and Bowen (2002) state that self-assessment of capacity is markedly improved when using concrete items instead of broadly defined concepts. Because our study showed validity and robustness of competency measurements that are generally easier to relate to a specific context ("applying expertise" and "planning and organizing") than the more abstract ones are ("cooperating" and "deciding and initiating"), there is a possibility that, for improving valid measurements, abstract competency 9 constructs need more context-specific wording than concrete competency constructs do. Three questions remain from this study: To what extent should indicators of competency constructs be concretized for valid and robust measurements? How context-specific should competency measurements be? And can abstract competency constructs be evaluated with a self-report in a valid way across educational levels?
A second explanation may be the misalignment between selected competencies and their actual implementation. Benett (1993) attributes difficulties with standardized self-report instruments to the complexity and variety of learning situations students encounter in workrelated learning. Benett claims that it is possible to use competency standards for comparisons between groups but only if the competencies and their associated indicators are representative of the situation to which the self-report instrument refers. A recent study on CB-assessment shows that the intended outcomes are often described in terms of competencies, but in practice, the competencies are not sufficiently addressed (Baartman, Gulikers, & Dijkstra, 2013) . There is a possibility that the students in our study did not consciously work on the competency "deciding and initiating actions", although the teachers selected relevant competencies prior to the learning situation. As a result, students may have found it hard to imagine indicators such as "I take responsibility for the choices I make" because in reality they never had to deal with this consciously.
Implications
The present study demonstrated that there are possibilities for using a generic instrument to explain variation in the development of various competencies across educational setting and levels. However, two important conditions must be met for a valid measurement. First, formulations for indicators should be as concrete and straightforward as possible when designing a self-report; otherwise, interpretation problems are expected. Second, researchers have to critically overthink which competencies they want to assess and are advised to assess only competencies that are actually addressed in the learning context under study. Competencies that students do not specifically work on in their learning activities cause noise and ought to be excluded from self-reports. Such a self-report instrument is a valuable addition to the CB-education research and practice: It offers ample opportunities for examining and comparing the effectiveness of various CB-learning contexts in relation to qualification frameworks, and it offers opportunities for more evidence-based development and improvement of learning contexts with the aim of developing specific competencies of this framework. These insights can provide information for teachers to improve learning situations for developing certain competencies.
Limitations and Future Research
One limitation of the current study is the inclusion of only the secondary vocational and academic-level samples, although the COM was constructed for all tertiary educational levels (secondary vocational education, higher vocational education, and academic education). Furthermore, this study used a relatively small sample size and was of a more explorative, rather than confirmatory, nature. Nonetheless, this study has taken the first step in establishing validity of a contemporary competency self-report instrument: We have found evidence of face validity and construct validity of the competency self-report. The next steps in the construct validation process of the COM would be (a) examining its convergent and discriminant validity by comparing scores that should and should not be related to COM measurements, (b) examining the predictive validity of the COM (e.g., do higher competency scores lead to higher performance during internships or other work experiences?) to add to the lacking evidence of predictive validity of self-assessed competency measurements (Braun et al., 2012) , (c) confirming construct validity by confirmatory factor analysis using a larger sample from all levels of tertiary education, and (d) then directly comparing the nature of the questionnaire responses between groups.
To further validate competency self-report instruments in general, it might also be interesting to test the other competencies and indicators from the Dutch Qualification framework included in the COM. In addition, we also suggest examining the construct validity and robustness of other existing competency self-reports used in different countries, from other qualification frameworks. It would be valuable to examine whether validation research on similar competency selfreports lead to the same findings. 
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